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ABSTRACT 
Test and evaluation is in corporated throughout both th e systems engineering and 
Department of Defens e system  acquisition processes.  It is the m echanism for  
accomplishing verification in the system s e ngineering process an d characterizing  
technical risk of achieving a proper final design solution.  Test and evaluation is a critical 
and continu ous activity  throughout the Depa rtment of Defense system s acquisitio n 
process to ensure that cost, schedule, and performance requirem ents are satisfied with 
acceptable levels of risk.   
Guidance f or integ ration of  test and evaluation into the system s acquisition 
process for Naval Aviation flows fr om Federal law, to the Department of Defense, to the 
Department of Navy, to the Naval Air Sy stems Command for i mplementation through 
Naval Air Systems Command policy and guidance. 
This thesis analyzes this test and evaluation related guidance along with interview 
results from senior acquisition professionals  to identif y a reas of  weakness tha t exist 
regarding integrating test a nd evaluation into the system s acquisition process for N aval 
Aviation.  This thesis makes ten specific recommendations to improve test and evaluation 
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I. INTRODUCTION  
A. BACKGROUND 
Naval Air System s Command (NAVAIR) is  the prim ary acquisition agency for 
Naval aircraft, airborne weapons, and avia tion system s.  Cu rrently, NAVAIR has very 
formal processes, procedures, and doctrine on how the systems engineering process is to 
be performed throughout the acquisition pr ocess.  A good exam ple is the System s 
Engineering Technical Review (SETR) proces s, which requires program s to go thr ough 
formal review steps to ensure that the syst ems engineering process is being conducted in 
a satisfacto ry m anner.  The Test and Ev aluation (T&E ) commun ity, however, lacks  
similar direction.  There is very lim ited guidance as to how T&E should be integrated 
into each stage of the acquisition process.  As a result, the T&E community is often 
brought in on an “as-needed” basis whenever the program manager or system s engineer 
recognizes that T&E help is needed.  This in turn causes the vast m ajority of T&E 
participation on program s to occur post-Mile stone B.  T&E participation and insight 
during the earlier stages of the program  may be  very beneficial but rarely occur in an 
effective manner due to lack of guidance in the T&E community. 
The situation described has led the NAVAIR T&E community to begin an 
initiative to develop better guidance on how the community can  integrate better with  the 
other com petencies (engineering, system s e ngineering, program  m anagement, logistics, 
etc.) and acquisition policies/procedures dur ing all phases of the acquisition process, 
especially p rior to Milestone B.  This thes is will support this initiativ e by identifying 
areas of weakness integrating T&E into  the acquisition process and by seeking 




The purpose of this thesis is to understand shortcomings experienced by elements 
of the Naval Aviation acquisition community integrating T&E processes and procedures  
into all phases of  the system  acquisition  process.  Further, this thesis m akes 
recommendations to overcome these shortcomings.   
C. RESEARCH QUESTIONS 
1. What guidance is currently provided by Departm ent of Defense (DoD), 
Department of Navy (DoN), a nd Naval Air System s Command 
(NAVAIR) regarding integrating T& E into the system s acquisition 
process? 
2. What areas of  weakness exist rega rding integrating T&E into the syste ms 
acquisition process?  
3. What improvements can be m ade to policies, procedures, and guidance to 
better integrate T&E into the systems acquisition process? 
D. BENEFITS OF STUDY 
This thesis provides a ba sis of knowledge that can be used by NAVAIR and 
leveraged b y other  DoD T&E activities, im proving the  integra tion o f T&E into  the  
systems acquisition process. 
E. SCOPE 
This thesis focuses on processes for integrating T&E into the systems acquisition 
process as derived from  analysis of T&E po licy, guidance, and input from senior Naval 
Aviation T &E m anagers, system s engineers,  and program  m anagers.  Much of the  
analysis is dependent on interview responses.  
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F. METHODOLOGY 
1. Conducted literatu re review  of T&E and sy stems acquisition  regu lations, 
policy, procedures, guidance, other pertinent T&E related material. 
2. Analyzed regulations, policy, procedures, and guidance to determ ine 
shortcomings. 
3. Developed appropriate interview questions. 
4. Interviewed senio r Na val Avia tion T&E managers, engineers, system s 
engineers, and program managers and analyzed responses to determine current 
shortcomings. 
5. Developed recommendations for improving guidance for integrating T&E into 
the systems acquisition process.  
 4
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II. T&E IN THE SYSTEMS ENGINEERING PROCESS 
A. INTRODUCTION 
Before looking at how T&E is currently  integrated into the Naval Aviation 
acquisition process through policy and guidance, this chapter will examine: 
 What is the systems engineering process? 
 What is T&E’s role in the systems engineering process? 
While various resourc es will be  used in this explora tion of  the system s 
engineering process, including th ose from  governm ent, industry  an d academ ia, this 
chapter will focus on reviewing th e sys tems engineering process as given in DoD 
resources, as this should for m the basis for DoD T&E guidance.  By investigating how 
T&E is “supposed” to be integrated into the systems engineering process, later chapters 
will then identify and analyze any shortcomings of the current DoD, DoN, and NAVAIR 
policies and guidance.   
B. THE SYSTEMS ENGINEERING PROCESS 
Systems engineering has been defined in many ways, including: 
Systems engineering is  an interd isciplinary ap proach enco mpassing th e 
entire technical effort to evolve and verify an integrated and total lifecycle 
balanced set of system, people, and process solutions that satisfy customer 
needs. System s engineering is th e integ rating m echanism across the 
technical ef forts re lated to the deve lopment, m anufacturing, verification, 
deployment, operations, support, disposal of, and user training for systems  
and their life cycle processes. Sy stem engineering develops technical 
information to support the program management decision-making process. 
[1] 
The function of system s engineering is to guide the engineering of 
complex systems. [2] 
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An interd isciplinary ap proach and  m eans to enable the realization of 
successful systems. [3] 
Systems engineering is an interdisciplinary approach to evolve and verify 
an integra ted and optimally b alanced set of product and process designs  
that satisfy user needs and provide information for m anagement decision 
making. [4] 
Through the practice of system s engineering, a systematic methodology has been 
developed for transform ing a set of requirem ents into an operational system  that meets 
those requirements.  The systems engineering process may be defined as: 
The system s engineering process is  the ite rative logic al sequenc e of 
analysis, design, test, and decision activities that transforms an operational 
need into the descriptions required  for production and fielding of all 
operational and support system elements. [4] 
While the s ystems engineering p rocess is  defined and visualized using m any 
different models, this thesis will focus on how  it is defined and presented in the Defense 
Acquisition Guidebook (DAG) [1] as this provi des official guidance on how the system s 
engineering process sho uld be accomplished in DoD program s.  The DAG divides the 
systems engineering pro cess in to eight techn ical processes (three design processes and 
five realization process) and eight technical management processes.  These processes are  
illustrated in Figure 1 and further discussed below. 
 FIGURE 1.   SYSTEMS ENGINEERING PROCESS MODEL [FROM 5] 
The system developer uses technical proc esses to tran sform a system from  an  
identified n eed all the  way to a f ielded system .  The f irst techn ical proc ess is 
requirements development.   
The requirem ents deve lopment process tr anslates inpu ts f rom the relevan t 
stakeholders into technical requirem ents.  Working with the user, the system  developer 
translates the user’s needs into  perfor mance param eter objectives and thresholds, 
affordability constrain ts, schedule c onstraints, a nd techn ical constrain ts.  Requir ements 
development is an ite rative proc ess with the goal of outputting requirem ents with the 
proper balance between performance and affordable cost. 
Next, each system  level function is  analy zed u sing log ical analys is.  This is a 
recursive process, allocating requ irements from higher levels to lower levels, providing 
traceable requirem ents.  Logi cal analysis obtains sets of  logic al so lutions to b etter 
understand the defined requirem ents and th e relationships am ong them.  Once these 
solution sets are form ed, perform ance param eters and constraints can be allocated.  
Technical requirements can then be defined fr om the allocated performance param eters.  
The product of this step is a description of the system in functional terms. 
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Through the design solution process, the system developer then translates the 
functional architecture develope d during logical anal ysis into the physic al hardware and 
software component design.  Each design elemen t must be consistent w ith the functional 
analysis, performing the function that is inte nded to the level of perform ance required.  
The output of this process is the physical architecture that for ms the basis for design 
definition documentation. 
Next, im plementation produces the  lowest leve l sys tem elem ents in th e system  
hierarchy.  This m ay be accomplished by making, buying, or reusing the syst em 
elements.  This proces s m ay also include developing a m anufacturing process if the 
implementation involves production. 
During in tegration, the  lower- level system  ele ments are integra ted in to highe r-
level system  elem ents in the phy sical arch itecture.  This  proces s as sembles the  f ull 
system from its components.   
The verification process confirm s that th e system meets the design-to or built-to 
specifications.  Through developm ental testing, verification answer s the question, “Did 
you build it right?” 
The validation process  evaluates the pe rformance of  the system  within its  
intended operational environm ent with intended operational users.  Through operational 
testing, validation answers the question, “Did you build the right thing?” 
Finally, the transition process moves the system to the use of the end-term users. 
C. SYSTEMS ENGINEERING AND THE DOD ACQUISITION PROCESS 
Systems engineering is a critical aspect of the DoD acquisition  process.  
Department of Defense Instruction (DoDI) 5000.02 mandates that systems engineering be 
integrated into the DoD acquisition process, stating: 
Systems engineering s hall be embe dded in program  planning and be 
designed to support the entire acquisition life cycle. [6]   
Figure 2 shows how the system s engineering technical processes described above 












FIGURE 2.   SYSTEMS ENGINEERING PROCESS AND DEFENSE ACQUISITION 
FRAMEWORK [AFTER 6] 
D. TEST AND EVALUATION IN THE SYSTEMS ENGINEERING PROCESS 
The terms Test and Evaluation are often used interchangeably.  However, while 
related, the terms test and evaluation have two distinct definitions.  Testing is the process 
of obtaining and providing data.  E valuation is  the process of analyzing the data that 
testing produces.   
T&E is incorporated throughout the system s e ngineering process.  T&E is the 
mechanism for accomplishing ve rification in  the system s engineering proces s and 
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characterizing technical risk of ach ieving a proper final design solution.  W hile som e 
steps of the system s engineer ing technical processes such as verification and validation 
are obviously T&E related, T&E is a critic al and continuous activity throughout the 
systems engineering process to ensure that cost, schedule, and performance requirements 
are satisfied with acceptable levels of risk.   
At each stage of the system s engineeri ng p rocess, T&E confirm s that people,  
product, and process solutions meet or exceed the user’s requirements.  T&E provides the 
feedback lo op to the sy stems engineering  proc ess.  During early  st ages of the sy stems 
engineering process T&E activities m ay take the form of analysis, m odeling, simulation, 
and proof of concept tests for system, subsys tem, and component levels.  Later stages 
will focus more on exam ination, demonstration, and testing to verify the function of the 
design and validate the produced systems meets user requirements. 
T&E is involved from  the beginning of  the sys tems engineering p rocess during 
requirements analysis and logical analysis.  Fo r DoD system s, the requirem ents flow 
from the user in the f orm of  the Initial Capabilities Document (ICD), f ollowed by the 
Capabilities Development Document (CDD), and finally the Capabilities Production 
Document (CPD), with the re quirements becoming more m ature and detailed with each  
successive iteration.  S ystem perform ance requirements are described in term s of  
attributes, which are characteris tics that descri be an aspect of a syste m capability.  T&E 
input is im portant during these stages to  develop good requirem ents.  Specifically, T&E 
input is critical to ensure that all requi rements are testable.  Test techniques and 
laboratory/range capabilities must exist or m ust be capable of  being developed to test to 
the requirement.  W hile a requi rement may sound good on paper, it is of no value if it  
cannot be verified through pr actical testing.  T&E may also be used to refine  
requirements and concepts of operations by m odeling, simulation, and prototype testing.  
T&E involvem ent is also im portant to give the T&E community insight to enable  
development and execution of a successful T&E strategy. 
During the design solution phase of the systems engineering process, T&E m ay 
take the form of Modeling and Simulation (M&S).  During early phases of the acquisition 
process (prior to Milestone B), T&E in th e form  of M&S provides an evaluation of 
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system concepts and technology alterna tives using early performance param eter 
objectives and thresholds.  By m odeling different proposed designs, perform ance can be 
predicted and design tradeoffs can be accomplished, long before the system is even built. 
During im plementation, integration, a nd verification, T&E is conducted 
continually to determ ine if  the produced item s perform as  they were designed.  During 
implementation, com ponent level testing verifi es the perform ance of e ach com ponent.  
This is followed by subassem bly testing durin g integration, as com ponents are brought 
together to for m subsystem s.  Verification entails f ull-system Developm ental Test and  
Evaluation (DT&E) to verify system  performance against the system desig n 
specifications.  DT&E i s used to assist en gineering design, system  de velopment, risk 
identification, and evaluate the contractor’s ability to attain desired technical performance 
in system  specif ications.  DT&E is norm ally performed by engineers, technicians, and 
contractors in a controlled environm ent to verify that design requirem ents are met.  This 
testing is often acco mplished o n a develo pmental tes t article.  The results of 
developmental tests f eed back into  the des ign solution process.  Norm ally, DT& E is 
initially conducted by the deve loping contractor during system design and transitioned to 
combined contractor and government DT&E as the system design matures. 
The validation process determ ines whethe r the system satisfactorily meets the 
user’s requirem ent through Operational Test  and Evaluation (OT&E).  OT&E may be  
accomplished early -on through combined DT&E and OT&E or Integ rated Test (IT ) in  
order to give the operational tester an early look at the sys tem and maximize efficiencies 
gathering data that both DT&E and OT&E testers have an interest in.  OT&E is normally 
performed by the end-user of the system  on a production representativ e test article in a 
realistic operational environment where th e sys tem must interac t with  the environ ment, 
personnel, threat, interoperable system s, doctr ine and tactics to valid ate that the user’s 
requirements are met.  The results of OT&E feed back into the requirements development 
and design solution processes if and when deficiencies are discovered. 
Finally, additional DT and Follow-on Operational Test and Evaluation (FOT&E) 
is conducted during transition to full operation to test sys tem components that cou ld not 
be fully tested during verificat ion and validation and to test new upgrades to the system.  
DT and FOT&E is also used to test future  increments, modifications, and upgrades and 
help refine doctrine, tactics, techniques, and training programs.  
Figure 3 grap hically illustrates the role of T&E throughout the system s 
engineering process. 
 




III. T&E GUIDANCE REVIEW 
A. INTRODUCTION 
This chapter will answer the research question,  
What guidance is currently provided by Departm ent of Defense (DoD), 
Department of Navy (DoN), and Naval Air Sy stems Command  
(NAVAIR) regarding integrating T& E into the system s acquisition 
process? 
T&E direction for Naval Aviation acquisiti on programs flows from federal law to 
DoD, to DoN, to NAVAIR in the for m o f statutory, regulator y, and discretionary 
guidance.  At each lev el, th e s tatutory gu idance tells  what m ust be d one by law, the 
regulatory guidance tells what m ust be done  by policy, and the discretionary guidance 
tells how it should be done as learned from experience.     
This chapter will review T&E guida nce that is c urrently guiding Naval Aviatio n 
acquisition down through the ch ain of federal law, DoD, DoN, and NAVAIR.  This  
chapter will then rev iew T&E guidance from  other organizations and servic es within 
DoD. 
B. FEDERAL LAW T&E GUIDANCE 
Title 10 of  U.S. Code dictates statut ory req uirements for the con duct and 
oversight of operational testing.   
Specifically, Section 139 establishes the o ffice of Director Op erational Test and 
Evaluation (DOT&E) to serve as the principal adviser to the Secretary of Defense and the 
Under Secretary of Defe nse for Acquisit ion, Technology, and Logistics on Operational  
Test and Evaluation (O T&E) in DoD and the pr incipal OT&E official within th e senior 
management of DoD [7].  Title 10 outlin es responsib ilities of DOT&E, inclu ding 
providing oversight to operational test planning and execution. 
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Section 2399 of Title 1 0 defines th e timing, conduct, and reporting  requirements 
of Operational Test (OT) in support of Do D acquisition program s [7].  Title 10 requires  
that completion of  Initial Operational Test  and Evaluation (IOT&E) of a m ajor defense 
acquisition program is required p rior to proceeding beyond Low-Rate Initial Produ ction 
(LRIP).  The DOT&E must approv e the adequ acy of OT& E and submit a repo rt at th e 
conclusion of OT. 
Finally, Section 2366 of Title 10 req uires major systems and munitions programs 
to undergo survivability testing and lethality  testing, otherwise know n as Live-Fire Test 
and Evaluation (LFT&E) prior to full-rate production [7]. 
C. DOD T&E GUIDANCE 
1. Defense Acquisition System, DoD Directive 5000.1 
DoD Directive 5000.1 provides m anagement principles and m andatory policies 
and procedures for managing all acquisitio n program s [8].  Re garding T&E, DoD 
Directive 5000.1 provides two mandatory policies. 
First, it req uires that e ach m ilitary bran ch esta blish an  ind ependent op erational 
test agency to plan and conduct operational te sts, report results, and provide evaluations 
of effectiveness and suitability. 
Second, it requires that T&E be integr ated throughout the defense acquisition 
process.  It gives direction to the p urpose of  T &E in th e defense acquisition process, 
stating: 
Test and evaluation shall be structured  to provide essential inform ation to 
decision-makers, assess attainm ent of  technical perform ance param eters, 
and determ ine whether system s are operatio nally effective, suitab le, 
survivable, and safe for  intended use.  The conduct of test and evaluation, 
integrated w ith m odeling and sim ulation, shall facilitate learning, assess 
technology maturity and interoperability, facilitate integration into fielded 
forces, and confirm performance against documented capability needs and 
adversary capabilities as described in the system threat assessment. [8] 
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2. Operation of the Defense Acquisition System, DoDI 5000.02 
DoDI 5000.02 provides regulator y requirements for the operation of the defense 
acquisition system [6].  In addition to the statutory OT and LFT&E requirements of Title 
10, DoDI 5000.02 provides regulatory T&E  pl anning and report ing requirem ents 
including development of the Component LFT& E Report, the Operatio nal Test Agency  
(OTA) Report of  OT&E Results, the Test a nd Evaluation Master Pl an (TEMP), and the 
Test and Evaluation Strategy (TES).   
DoDI 5000.02 em phasizes the im portance of  early involvem ent of the T&E 
community in the systems acquisition process.  Direction is given to bring T&E expertise 
“to bear at the beginning of the system  life cycle . . . so  that app ropriate and tim ely 
corrective actions can be developed prior to fielding the system" [6]. 
DoDI 5000.02 sets the following T&E related regulatory requirements: 
 Integration of all T&E activities into an efficient continuum 
 Responsibility of the Program  Manager (PM) to design DT&E objectives  
appropriate to each phase and milestone of an acquisition program 
 TES development 
 TEMP development 
 T&E planning requirements 
 DT&E requirements 
 Readiness for OT&E 
 OT&E requirements 
 LFT&E requirements 
 Use of M&S throughout the acquisition lifecycle 
 Foreign comparative testing requirements 
 T&E of evolutionary acquisition programs 
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3. Defense Acquisition Guidebook 
The purpose of the DAG is to com plement the regulatory guidance of DoD 
Directive 5000.1 and DoDI 5000.02 by providi ng the acquisition workforce with 
discretionary best practices [1].  While discretionary in nature, the DAG provides non-
mandatory DoD staff e xpectations for satis fying the m andatory requirem ents of DoD 
Directive 5000.1 and DoDI 5000.02. 
Chapter 9 of the DAG is focused on In tegrated Test and Evaluation (IT&E), 
giving discretionary guidance on how to fulf ill the m andatory requirements of the DoD  
5000-series policy. 
The DAG: 
 Provides and introduction of general topics associated with T&E 
 Presents an overview of  T&E support and oversi ght provided by the  
Office of the Secretary of Defense (OSD) 
 Describes the relationship of Jo int Capa bilities Integration a nd 
Development System (JCIDS) documents to T&E 
 Explains the philosophy behind IT 
 Provides guidelines for conduct of DT&E 
 Describes the purpose and value of  a Test and Evaluation W orking 
Integrated Product Team (T&E WIPT) 
 Provides best practices for the use of M&S in DT&E 
 Provides guidelines for conduct of OT&E 
 Gives guidance for the development of the TES and TEMP 
 Presents guidance for the preparation of mandatory T&E reports 
 Discusses T&E best practices 
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D. DON T&E GUIDANCE 
1. Implementation and Operation of the Defense Acquisition System and 
the Joint Capabilities Integration and Development System, 
SECNAVINST 5000.2D 
Secretary of the Navy Instruction (S ECNAVINST) 5000.2D provides m andatory 
procedures for DoN im plementation of DoD 5000-series acquisition and JCIDS policy 
[9].  Chapt er 5 of SE CNAVINST i s focu sed on T&E.  This chapter deline ates the 
mandatory roles,  respo nsibilities, proce dures, and requir ements f or DoN acquis ition 
programs. 
SECNAVINST 5000.2D addresses: 
 DoN Responsibilities for T&E 
 T&E Strategy Requirements 
 T&E Planning Requirements 
 DT&E Requirements 
 Certification of Readiness for Operational Testing 
 OT&E Requirements 
 The Annual OSD T&E Oversight List 
 LFT&E Requirements 
 Comparative Testing Requirements 
 T&E Reporting Requirements 
2. DoN Acquisition and Capabilities Guidebook 
The DoN Acquisition and Capabilities Gu idebook is a companion docu ment to 
SECNAVINST 5000.2D [10].  Following the same chapter/enclosure/paragraph 
structure, the Guidebook incorporates all the information given in the Instruction, adding 
discretionary guidance to the mandatory guidance of the instruction.  
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E. NAVAIR T&E GUIDANCE 
Acquisition Test and Evaluation, NAVAI R Instruction (NAVAIRINST) 3960.2D 
states policy, assigns responsib ilities and provides proce dures for acquisition-related 
T&E activities of program s and system s managed by NAVAIR [11].  Just as 
SECNAVINST 5000.2D provides m andatory pro cedures for DoN i mplementation of 
DoD 5000-series acqu isition policy, the NAVAIRINST 3960.2D provides m andatory 
procedures for NAVAIR i mplementation of  bo th the DoD and SECNAV level p olicy 
relating to T&E.   
NAVAIRINST 3960.2D provides guidance in the following areas: 
 Outlines membership, frequency, and conduct of T&E WIPTs 
 TEMP preparation procedures 
 Conduct of the T&E Executive Strategy Review (T&E ESR) 
 Policies and procedures for planning and conduct of the Operational Test 
Readiness Review (OTRR) and pre-OTRR 
 Process for Fleet Research, Develop ment, Test and Evaluation (RDT&E) 
Support requests 
F. DEFENSE ACQUISITION UNIVERSITY (DAU) T&E GUIDANCE 
The T&E Managem ent Guide publishe d by DAU is a non-Service specific 
technical management educational guide [12].  The Guide is intended primarily for use in 
courses taught by DAU, but is also useful as a desk refe rence.  The T&E Managem ent 
Guide provides information on the following areas: 
 T&E contributions leading to each milestone 
 A summary of T&E activities during each phase of the acquisition process 
 A summ ary of T&E docum ents deve loped during each phase of the 
acquisition process 
 A description of T&E within the systems engineering process 
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 T&E policy structure and oversight mechanisms 
 Program-office responsibilities for T&E 
 M&S to support T&E 
 T&E resources 
 Software T&E 
 LFT&E 
 Logistics T&E 
 Multi-service T&E 
 International T&E programs 
 Commercial and Non-Developmental Items (NDI) T&E 
G. T&E GUIDANCE FROM OTHER SERVICES 
1. Air Force T&E Guidance 
a. T&E Process, Air Force Policy Directive AFPD 99-1 
Air Force Policy Directive (AFPD) 99-1 establis hes Air Force policies for 
the T&E process and infrastructure [13].  Specifically, this directive: 
 Establishes policy requirem ents fo r DT&E, Qualif ication Test an d 
Evaluation (QT&E), Contractor Testing (CT), I nitial Operational Test 
and Evaluation (IOT&E),  and FOT&E 
 Requires operation, maintenance and improvements to T&E facilities 
 Provides a requirem ent for the W eapon System Evaluation Program 
(WSEP) 
 Establishes T&E related responsibilities and authorities 
 20
b. Capabilities-Based Test and Evaluation, AFI 99-103 
Air Force Instruction (AFI) 99-103 implements AFPD 99-1 by describing 
planning, conduct, and reporting of cost e ffective T&E  program s as an effic ient 
continuum of integrated testing known as se amless verification [14].  Specifically, this 
instruction provides Air Force policy regarding: 
 Air Force vision and implementation concepts 
 Types of T&E 
 T&E responsibilities 
 T&E activities supporting each milestone 
 T&E oversight and reporting 
c. Air Force T&E Guidebook 
The Air Force T&E Guidebook contains inform ation, guidance, best  
practices, and lessons-learned about T&E and related subjects that were not published in 
AFI 99-103 [15].  Discretionary in nature, it is intended to supplement and expand on the 
policies and guidance of AFPD 99-1 and AFI 99-103.  Specifically, the Guidebook 
provides guidance in the following areas: 
 Hierarchy of T&E policy and guidance 
 Relationships with OSD 
 T&E support to the requirements process 
 T&E support to the acquisition process 
 The IT process 
 Integrated Test Team (ITT) tools and techniques 




 Space Systems T&E 
 T&E resources 
 Deficiency reporting 
2. Army T&E Guidance 
a. Test and Evaluation Policy, AR 73-1 
Army Regulation (AR) 73-1 im plements the policies and procedures 
contained in the D oD-5000 series and DAG and specifically prescribes im plementing 
policies for the Arm y’s testing and evalua tion program [16].  AR 73-1 provides A rmy-
specific policy on the following areas: 
 T&E roles and responsibilities 
 T&E in support of systems acquisition and development 
 DT, OT, and Evaluation 
 T&E WIPTs 
 Conduct of the Test Schedule and Review Committee 
 T&E review and reporting requirements 
 T&E budget and financial considerations 
b. Test and Evaluation in Support of Systems Acquisition, DA PAM 
73-1 
Department of the Army Pa mphlet (DA PAM) 73-1 imple ments the 
policies contained in AR 73-1.  Specifically it [17]: 
 Provides an overview of the T& E process in support of Ar my 
acquisition systems 
 Describes the T&E WIPT 
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 Provides d etailed gu idance and  procedu res for the preparation,  
staffing, and approval of the TEMP 
 Provides an  overview of  the Army Critica l Operationa l Issues and 
Criteria development and approval processes 
 Provides an overview of the Ar my System  Evaluation and Syste m 
Assessment proves 




IV. ANALYSIS OF THE CURRENT GUIDANCE 
A. INTRODUCTION 
This chap ter and the f ollowing ch apter will answer th e rem aining rese arch 
questions: 
1. What areas of  weakness exist rega rding integrating T&E into the syste ms 
acquisition process?  
2. What improvements can be m ade to policies, procedures, and guidance to 
better integrate T&E into the systems acquisition process? 
As seen from the previous chapter,  Naval Aviation weapons system s acquisition 
guidance and policy flows downwa rd from Federal law, to DoD, to Do N, to NAVAIR.   
This guidance and policy specifies what actions need to take place during the acquisition  
process, when they need to take place, and how they should be accomplished. 
This chapter describes how T&E’s inte gration into the  system s acquisition  
process is guided by this policy.  It also pres ents resu lts of  the author’s ana lysis of  
weaknesses in guidance and policy and recommends steps for improvement.   
B. REVIEW OF POLICY AND GUIDANCE GOVERNING T&E’S 
INTEGRATION INTO THE SYSTEMS ACQUISITION PROCESS 
Tables 1–9 illustrate T&E involvement at  significant events along the acquisition 
process.  These tables show the phases of the defense acquisition fram ework along the  
vertical axis, with m ajor events and tasks involving T&E input noted within each phase.  
For each ev ent, th e inp ut that T&E  provi des along with th e govern ing guidance from  
DoD, DoN,  NAVAIR, and other sources is note d.  Each event or ta sk is assessed as 
Good, Marginal, or Poor.  Good means that the guidance sufficiently addresses T &E’s 
role in  the e vent or task .  Margin al means that the guidance addr esses T&E’s role, but 
that the guidance is incom plete and could still be im proved upon.  Poor m eans that the 
guidance either does not address T&E’s ro le a t all, or  is severely in sufficient.  The 
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assessments of Good, Marginal, and Poor are color-coded green, yellow, and red, 
respectively.  Acquisitio n phases in the f irst column are color coded to m atch the code 
used for program phases in Figure 2. 
The author’s assessments of guidance qual ity are based on the rationale provided 
in the Notes /Comments column.  The assessm ent is based on the author’s opinion from 
review of the guidance along with views expr essed from  the interview subjects.  The 
interviews are discussed in detail in the next chapter. 
 
 











































TABLE 9.   T&E INTEGRATION INTO THE SYSTEMS ACQUISITION PROCESS (TABLE 9 OF 9) 
 
C. ANALYSIS RESULTS 
From review of Tables 1–9, it is evident that guidance govern ing certain phases, 
events, and tasks of the systems acquisition process better address the integration of T&E 
than others.  As an overall trend, Ta bles 1-9 show that guidance governing T& E 
integration improves as the program  matures through the defense acquisition fram ework.  
Specifically, events and tasks p rior to Milest one B tend  to a ddress T&E integration into 
the proc ess less suf ficiently th an those after Miles tone B.   Review of the guidance 
governing T&E throughout the system s acquis ition process reveals m any specific areas  
of interest.  These areas are explored in greater depth in the following paragraphs. 
1. Requirements Development 
As described in Paragraph II.D, requirem ents for DoD system s are detailed  in  a 
series of documents; the ICD, the CDD, and the CPD.  These documents are developed in 
series by the user representativ e, with each one becom ing more specific as the 
development of the system m atures.   Th e progression of requirem ents documents from 
ICD to CDD to CPD is shown in Figure 4. 
 
FIGURE 4.   PROGRESSION OF REQUIREMENTS DOCUMENTS IN THE DEFENSE 
ACQUISITION FRAMEWORK [AFTER 6] 
After the user representative develops these requirements documents, the program 
manager is responsible for translating the re quirements into system  specifications that 
define the design of the system.   
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Guidance governing the integr ation of T&E into the de velopment of the ICD, 
CDD, and CDD wer e asses sed as “Poor ” on Tables 1, 3, and 5, respectively.  
Development of the requirem ents docum ents that ultim ately define the design of the 
system is driven by the Joint Capabilities In tegration and Development System (JCIDS), 
which is governed by Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 3170.01G 
[18].  The instruction makes no specific reference to T&E.  Responsibilities are not given 
below the service level.    SECNAVINST 5000.2D further defines DoN’s role in the  
requirements developm ent process.  Howeve r, rega rding T&E’s pa rticipation in  the 
requirements developm ent process, it only st ates that the  Chief  of  Naval Oper ations 
(CNO) Director of Test and Evaluati on and Technology Requirem ents (N091) is 
responsible to the CNO for reviewing the capabilities documents for testability [9]. 
While this at leas t tou ches on T&E’s ro le in the requirem ents developm ent 
process, it is  not sufficient.  In add ition to reviewing for testability, the T&E community 
is also the ideal group to review the m ission relevancy and reasonableness of technical 
requirements.  Even if testability w ere the only concern, C NO (N091) is not where this 
responsibility should solely reside.  Made-up of primarily of active-duty service members 
directly from  the fleet with little to no form al T&E experience, CNO (N091) is not 
adequately staf fed to p erform this signif icant task.  Reviewing the testability  of  a 
technical requirem ent must i nvolve the end-state-tester to  determ ine if the technology, 
facilities, and techniques exist to tes t to th e precision necessary to evalua te the system’s 
achievement of the requirement and if it can be done within reasonable cost and schedule.  
While CNO (N091) should provide an oversight  role, there must be guidance and policy 
to involve the responsible test  organizations in the review of requirements documents for 
testability, mission relevancy, and reasonableness. 
2. Selection of Concept/System to be Developed 
The DoD system s acquisition p rocess u tilizes m any processes to analyze and 
decide upon the system to be developed.  These processes include Analysis of  
Alternatives (AoA), Request for Proposal (RFP), and Source Selection.     
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Guidance governing these processes was as sessed as  “Poo r” in  Tables 1 and 2.  
Various guidance and policy docum ents fr om DoD, DoN, and NAVAIR govern these 
processes.  From the federal and DoD level, these guidance and policy documents include 
DoDI 5000.02, and the Federal Acquisition Regulation (FAR).  From the DoN level, they 
include SECNAVINST  5000.2D, and from  the NAVAI R level, they include the 
NAVAIR Acquisition Guide and NAVAIRINST 4200.39B. 
No T&E related guidance is provided for the AoA.  Since the AoA is conducted 
without direction from  t he PM, per SE CNAVINST 5000.2D, without any T&E related 
guidance, there is little to no chance of significant input fr om the DT or OT community.  
Without this input, T&E  related impacts of choosing a particular al ternative are unlikely 
to be considered. 
RFP and Source Selection also lack su fficient T&E related guidance, with 
NAVAIRINST 4200.39B m aking no mention of T&E at all.  SECNAVINST 5000.2D 
only states that CNO (N091) shall act in an advisory capacity. 
Guidance for these processes, especially at the NAVAIR level, should be revised 
to include participation of the T&E discipline (AIR-5.1 for NAVAIR) in order to benefit 
from the insight of the T&E related impacts of each alternative system. 
3. SETR Process Participation 
NAVAIR utilizes the Systems Engineering Technical Review (SETR) process a s 
an integral part of the system s engineering and life cycle managem ent process to enable 
an independent assessm ent of em erging de signs against plans, processes, and key 
knowledge points in the developm ent process [23].  The SETR process consists of a 
series of reviews conducted at strategic poi nts along the system s ac quisition process.  
Figure 5 shows the timing of SETR reviews during the acquisition process. 
 FIGURE 5.   TIMING OF SETR REVIEWS [FROM 23] 
Reviews that are either T&E related or have major input from or i mpact on T&E 
are included in Tables 1–7.  Guidance gove rning these reviews was assessed as 
“Marginal” to “Good” depending on the specific review.  Guidance for conducting SETR 
reviews for NAVAIR managed programs is given in NAVAIRINST 4355.19D. 
The m ajor deficiency noted durin g anal ysis of the guidance was incom plete 
direction regarding review participation f rom m embers of the T&E c ommunity.  The  
guidance fo r the Initial Tec hnical Review (IT R), Alternat ive System s Review (ASR), 
Preliminary Design Review (PDR), and Cri tical Design  Review (CDR) identif ies th e 
Assistant Program Manager for Test and Evaluation (APMT&E) to serve on the technical 
review board to ensure that  all T&E requirem ents are addr essed.  However, no further 
guidance is given for specific T&E partic ipation.  The guidance for the Syste m 
Requirements Review (SRR) and the System Functional Review (SFR) does not even go 
that far, stating only that DT and OT personnel should participate in the reviews. 
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There is no standardized process for de termining who (by function and level of  
authority) should participate at each review from the T&E community. As a result of this 
lack in guidance, the selection of T&E personnel to participate in SETR events ten ds to 
be ad hoc.  This results in inconsistent representation of the T&E competency both across 
programs and across SETR events within the same program.   
This deficiency does not prim arily reside with the overarching guidance given in 
NAVAIRINST 4355.19C, but with the NAVAI R T&E community’s implementation of 
the policy.  To correct this inconsistency, the NAVAIR T&E co mmunity should develop 
a standardized procedure for determ ining who (by function and auth ority level) should 
participate at each SE TR event.  Flexibilit y should be provided in  this standardized  
procedure to account for differences in prog ram type, scope, size, and visibility.  For 
example, individual(s) s elected for a radar sy stem review would be different from  those 
chosen for an aircrew system  review.  Also, different individual(s) would be appropriate 
for an ACAT IV review as compared to those attending a high-visibility ACAT I review. 
D. RECOMMENDATIONS 
From review and analysis of guidan ce and policy governing T&E’s integration 
into the sy stems acquisition p rocess, as described in the preceding paragraph s, the 
following recommendations are made: 
1. Provide guidance and policy to involve th e responsible test organizations in 
the review of requirements documents for testability, m ission relevancy, and 
reasonableness. 
2. Revise NAVAIR guidance related to AoA,  RFP, and Source Selection, to 
include participation of the T&E discipline, AIR-5.1. 
3. Develop NAVAIR T& E discipline standard ized procedure for determ ining 
who (by function and authority level) shoul d participate at each SETR e vent.  
Flexibility s hould be p rovided in  th is standard ized proced ure to  accou nt for  
differences in program type, scope, size, and visibility.   
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V. ANALYSIS OF INTERVIEWS 
A. INTRODUCTION 
In order to better understand the ch allenges experienced by acquisition 
professionals integrating T&E into the acquisition process for Naval Aviation, in terviews 
were conducted with senior l eaders and subject m atter expert s.  The interview subjects 
had widely varied experience  and expertise from  the fields of program  m anagement, 
systems engineering, and T&E across m ultiple program s and PEOs within NAVAIR.  
The interview subjects were: 
 
 CAPT Richard Muldoon  
Program Manager, PMA-261, H-53 Heavy Lift Helicopters 
 
 CAPT Jeffrey Penfield  
Program Manager, PMA-259, Air-to-Air Missile Systems 
 
 Mr. Joseph Wascavage  
Head, Systems Test and Experimentation Management Division 
 
 Mr. Robin Locksley  
Assistant P rogram Executive Officer (APEO) for Test and Evalu ation, 
PEO(Unmanned Aviation and Strike Weapons) 
 
 Mr. Michael Gomes  
APEO for  Engineering, PEO(Air AS W, Assault, and Special Mission 
Programs) 
 
 Mr. Gary Evans  
APEO for Engineering, PEO(Unmanned Aviation and Strike Weapons) 
 
 Mr. Neal Siegel  
Head, T&E Processes, Standards, and Special Programs Office 
 
 Mr. David Roberts  
Chief Test Engineer, Atlantic Test Range 
 
 Mr. Christian Rice  
Chief Test Engineer, HX-21 Rotary Wing Test Squadron 
 40
 
 Mr. James Schmidt  
APM(T&E), PMA-261, H-53 Heavy Lift Helicopters 
 
The interview questions used to guide the interviews are provided in the  
Appendix.   
B. ANALYSIS RESULTS 
The interview responses were reviewed and analyzed to look for common themes.  
While the interview responses were very wide-reaching, with each interview subject 
naturally tending to focus on th eir par ticular areas  of expertise and experience, several 
common them es em erged regardin g areas fo r im provement in tegrating T&E in to the  
acquisition process for Naval Av iation.  These areas are discu ssed in greater depth in the 
following paragraphs. 
1. Development of Test Program Estimates 
One area of  weakness comm only cited by th e interview subjects was developing 
cost and schedule estimates for T &E programs.  These es timates, done very early in th e 
system’s developm ent, for m the foundation of  the T&E program , as they establish the 
funding and schedule profile allocated to the test program.  However, the interviews 
identified a major shortcoming in the test program estimation process. 
Although flight test is relatively m ature as a process, havi ng been done in a 
relatively s ystematic m anner since the esta blishment of  f ormal test pilot tra ining 
programs in the late 1940s, flight test execu tion data has not been captured and recorded 
in a manner that easily aids estimation and planning for future flight test programs.   
There is currently no tool th at captures test efficiency and test throughput of past 
test programs.  Test efficiency and throughput are significant factors impacting the ability 
to hold to a test schedule.  Major factors that im pact te st efficiency and throughput 
include aircraft availability due to  m aintenance, weather,  range scheduling, and  the 
necessity to re-fly test points due to test complexity.   
 41
If a com puter-aided to ol or datab ase cap tured the re sults of  prior f light tes t 
programs, it would be of great  use for planning future test program s.  An exam ple of 
information that could be derived from such a tool might be that for aircraft platform ‘W’ 
operating out of flight test location ‘X’ pe rforming ‘Y’ type of testing, the average 
throughput is ‘Z’ test sorties per m onth.  W hile no two test program s are exactly alike, 
this inform ation would provide a base of knowledge to m ake realistic estim ates for  
planning future test programs. 
A lot of  this histor ical information is alre ady partially cap tured in the m inds of  
those who experienced the test program s.  While this corporate knowledge is very 
valuable, it has two significant shortcomings. 
First, because the information exists only in the m inds of those who experienced  
it, it is only valuable if  they personally participate in and influence planning for the next  
test program.  If they either are not persona lly involved in the test planning or if those 
who are personally invo lved aren’t aware of  the experienced persons’ knowledge and do 
not seek it out, it is lost and is of no value to estimating the schedule and resources for the 
next test program. 
Second, because the knowledge  is often anecdotal in  nature, it m ay not be  
effective in justifying and defending test progr am estim ates when they are challen ged.  
Due to tight fiscal constraints, there is trem endous pressure to m ake program schedules 
and budgets success-oriented.  This lead s to  pressure to  develop test schedules and 
funding profiles that assum e success and high le vels of effic iency and th roughput.  It is 
the test team’s role to challenge this pressure by pushing for schedules and resources that 
are realistic, based on histori cal test efficiency and throughput.  However, if this 
information is only anecdotal in nature, it is challeng ing to justif y adding tim e and 
resources to achieve a r ealistic plan.  If a recog nized tool ex isted to f ormally record and 
present this inform ation, justification of T&E schedules and budgets based on ‘realistic’ 
assumptions would be greatly aided.  It is  much easier to defend planning assum ptions 
made based on documented historical data rather than anecdotal knowledge. 
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Development of such a test program planning tool would require significant effort 
to develop and m aintain; however, the investm ent would yield great returns in the form 
of realistic, justifiable and de fendable estimates of test schedules and budgets.  Data to 
support developm ent of a tool should be av ailable in DT &E and OT&E reports from 
previous programs.  Inputs from both Navy and Air Force test programs could contribute 
to the database. 
2. Education of T&E Workforce 
Another area frequently cited in the interview responses was the need for  
education of the T&E workforce.  Although the Naval Aviation T&E workforc e as a 
whole is seen as highly educated and well tr ained, there are certain knowledge areas that 
were cited as weak and in need of improvement. 
a. T&E Schedule and Cost Estimation Training 
One of thos e areas is in adequate training for developing T &E schedules  
and cost estimates.  As noted, T&E estim ates performed very early in the T&E planning 
process lay the foundation for the test.  Although foundational, this area of T&E planning 
may be the weakest area of knowledge and skill within the T&E workforce. 
As will be further illu strated in the ne xt section, DT&E practitioner s are 
given extensive training on de tailed test planning, test execu tion, and test reporting.  
However, no formal training is provided on the skill of long-term T&E schedule and cost 
estimation.  Com bined with a lack of for mal tools for estim ation as described in the  
section abo ve, the resu lting estim ates tend  to b e of  widely  varying  de grees of  qu ality, 
primarily based on informal rules of thumb, rather than a rigorous, systematic process. 
This problem is compounded by the atti tudes and values of those who are 
tasked to p erform T&E estim ates, m ainly te sters.  T&E, particul arly Naval Avia tion 
flight test, tends naturally to  attract people whose interests and skills are focused on the 




often not interested in or for mally traine d in perform ing long-term  c ost and schedule 
estimates.  As a result,  this asp ect of the job tends to ge t little a ttention com pared to 
execution of flight test operations. 
To overcome these challenges, formal  training in T&E schedule and cost 
estimation is necessary to give the T&E wo rkforce both the necessary skills to perfor m 
high-quality estim ates and an appreciation for the im pact early es timating has on the 
success of the overall T&E program. 
b. Training of OT OTDs 
Another area of weakness, m ost of ten cited by interview subjects with 
experience working within the field of OT, is insufficient training for OT personnel, 
particularly Comm ander Opera tional Tes t an d Evaluatio n Force (COMOPTEVFOR) 
Operational Test Directors (OTDs).   
OTDs are responsible for conducting de tailed OT planning, supervision of 
test execution, and docum entation of test resu lts [26].  OTDs are typically O-3/O-4 level 
officers (Lieutenants and Lieutenant Commanders) pulled directly from  the fleet with no 
prior T &E experience.  They are given trem endous responsibility, considering that the 
tests that they plan and the repor ts that they write will be seen as the f inal report card for 
an acquisition program, recommending whether or not a system should be fielded.  These 
tests and test reports have very high visibili ty, having great political and public relations 
impact for the program under test. 
However, the training given to O TDs to prepare them  for such  a h igh 
responsibility is insufficient.  New OT Ds reporting to COMOPTEVFOR are gi ven a 
three-day course, “To provide OTD and suppor t personnel with a baseline knowledge of 
weapon system acquisition, and introduce them  to policies, procedures, docum entation 
and reports required by DOD and SECNAV in conducting OT&E [33].”  While the  
course does an adm irable job presenting the m aterial as well as pos sible, given the tim e 
constraints, three days is sim ply not enough to  cover the m aterial in sufficient depth.  
This is especially true given that the typical OTD has no prior T&E or acquisition-related 
experience and is given such a high-level of responsibility to properly perform the OT&E 
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function of  the sys tems acquis ition process.   As a resu lt, the vas t majority of  le arning 
how to plan , conduct an d report on OT is accomplished “on-the-job” getting unofficial 
anecdotal guidance from peers [33]. 
The degree of insufficiency a three- day course provides is m ade even 
more evide nt when co ntrasted with the lev el of  f ormal training giv en to the O TD’s 
counterpart in the DT&E world, the DT projec t officer.  N early all Naval Aviation DT 
project officers are sent thr ough the United States Naval Test  Pilot School (USNTPS) or 
another service equivalent such as the Unite d States Air Force Test Pilot School.  The  
USNTPS curricu lum is 48 weeks long, provin g instru ction in “acad emics, flight test 
preparation, flight test conduct, data collection, data reduction, and test report preparation 
[44].”  While the USNTPS and OTD Course cu rricula do differ significantly in areas of 
focus, the disparity between a 48-week course for DT project officers and a 3-day course 
for OTDs clearly sho ws a disco nnect in th e value that is being placed on their 
professional educations.  This is especially troubling given the tremendous impact the OT 
report has on the success or failure of an acquisition program. 
The inadequ ate train ing of OTDs ofte n f orces them  to rely on their D T 
counterparts or developm ent contractors for support in planning and analysis of OT&E.  
While this can be he lpful, the DT tes ters and developm ent contractors have different 
objectives and their views are sometime in conflict with OT&E policies.  OT&E, by law  
and policy, must be perfor med independen tly from  and uninfluenced by development 
organizations. 
3. Selection of Test Facilities 
One of the most im portant decisions m ade early in the test planning process is 
selection of the tes t facilities to be used.  For Naval Aviation , this includes the selection 
of laboratories and engineering centers for com ponent level testing as well as flight tes t 




has a m ajor im pact on the cost, schedule, an d perform ance of the test program .  As  
significant as this  decision is, th e in terviews revealed areas  of weakness im pacting this 
decision-making process. 
a. Knowledge of Test Facility Capabilities 
There currently exis ts no single sou rce for detailed inform ation regarding 
test f acility capabilities.   Across each of the services, DoD as a whole, other federal 
government organizations, and priv ate industry, there exists a wealth of test capability.  
However without a common s ource of test capability in formation, test team s are 
generally dependent upon the “tribal know ledge” within the team regarding the 
capabilities of  test f acilities.  As a result,  m any appropria te f acilities, within both  the 
government and private industry are never considered unless the test planning team  had 
prior experience or knowledge of testing at those facilities. 
A single searchable repository of test facility capabilities would greatly aid 
the ability o f the test planner to ch oose the tes t f acility th at best m eets the technical,  
schedule, and fiscal requirem ents of the test program .  An exam ple of how su ch a 
repository m ight be used is if a test planne r was planning for a te st that requ ired th e 
measurement of an aircraft’s or aircraft component’s radar cross section, he could do a 
search of th e tool for “radar cro ss section measurement” and find a list of all facilities,  
both governm ent and private industry that ha ve the capability for radar cross section 
testing.  The proposed tool shoul d list at a m inimum a short description of the facility’s  
capabilities in that field along with a point of contact for further information. 
Development of such a tool would require  participation from test facilities 
to provide the necessary inform ation and peri odic updates.  However,  the test facility 
would be motivated to provide this infor mation as it would advertise their capability and 
promote the use of their facility.  The “owner” of this tool could be either at the NAVAIR 
T&E com petency level or at a h igher DoN or DoD organization to prom ote its use  
throughout these higher levels.  At the DoD leve l, a logical organizatio n to own this tool 
is the Test Resource Management Center (TRMC) within USD(AT&L). 
 46
b. Selection of Contractor vice DoD T&E Facilities 
An area of  guidance w eakness rela ted to test f acilities id entified by the 
interviews is the  decision to us e DoD or con tractor tes t f acilities f or a test prog ram.  
Currently, the selection of DoD or contractor test facilities rests solely with the individual 
program.  No guidance currently exists tha t r equires tha t the im pact of  test f acility 
selection (DoD or contractor ) on D oD as a wh ole be asses sed.  For ex ample, while the 
choice of using the prim e contractor’s test f acility over a DoD operated test facility m ay 
be advantageous to an individual program  from a cost and schedul e perspective, it m ay 
have a negative overall impact on DoD.   
As the number of new DoD program s continues to decrease, the impact of 
any individual program choosing not to use DoD test facilities has a greater impact on the 
health of those facilities.  Choosing contract or facilities o ver government test fa cilities 
not only has a direct fi nancial impact, but more importantly has a long-term impact from 
lost opportunity to sustain/develop DoD-held  expertise and experience in core T &E 
disciplines.   
Policy and guidance should be developed to require this assessm ent be  
conducted as a part of the test facility selection process.  Choosing to use a contractor test 
facility instead of a government test facility is not inherently bad and in m any cases may 
be the best decision for DoD, however the short-term gains for the individual progra m 
must be weighed against the im pact to NAVAI R, DoN, and DoD test capabilities as a 
whole.   
4. Traceability of Test Requirements 
An identified area of needed improvem ent by the in terview subjects was  
traceability of  test r equirements.  Adequate  trace ability of  test ev ents to tech nical 
requirements is key to a successful T&E program.  Test requirements traceability ensures 
that suf ficient tes t data  is gener ated to allow evaluation  of the system ’s technical 
requirements.  Traceability also  serves to justif y th e scope of a test progra m, 
documenting that the right am ount of tes ting is being accom plished, without “gold-
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plating” the test requirem ents or succum bing to the natu ral engine ering perspective of 
“more data is better.”  This allows the test team to defend the test program when cost and 
schedule are “in the cross-hairs” for programmatic cuts. 
Within Naval Aviation,  traceab ility of test requirem ents is currently left up to 
individual program s to determ ine the m anner in which it is to be done.  As a result, 
traceability of test requ irements is done in an ad hoc fashion am ong T&E program s.  
While larger major acquisition programs often use formal tools such as IBM’s DOOR S® 
software, there is no standardized tool or format for requirements traceability. 
A prescriptive policy is needed to provide guidance on T&E requirem ents 
traceability across  Naval Aviatio n T&E pr ograms.  An added benefit is that a 
standardized policy would also aid the schedu le and cost estim ating processes discussed 
earlier by providing input to  the T&E estim ator r egarding test data required, which 
directly drives schedule and funding required. 
5. Developmental Test Reporting Process 
The final area that was commonly cited as an area wh ere im provement is 
necessary was the developmental test reporting process.  The purpose of the test report is 
to provide f eedback to the develope r with decis ion-level quality data.  The shortcom ing 
commonly noted regarding NAVAIR’s test reporting process was not regarding the  
quality of the report, but the timeliness of the report. 
Review of  the applic able guidance illus trates a  dispar ity b etween OT reporting 
requirements and DT reporting requirements.  SECNAVINST 5000.2D requires that,  
COMOPTEVFOR shall issue  operational test reports for ACAT I and IA 
programs within 90 days following com pletion of testing.  All other 
operational test reports are due within 60 days of test completion. [9] 
This guidance is flowed down and repeated in the COMOPTEVFOR OTD 
Manual [26].  No such timeline guidance is given for developmental test.  SECNAVINST 
5000.2D only states that,  
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A report of results for all DT&E conducted in DoN shall be provided to 
the appropriate decision authority and to the OTA as needed. [9] 
Accordingly, the guidance documents that govern NAVAIR DT&E report writing 
are silent regarding timelines for issuing test reports following completion of testing [30, 
31].  Naturally, this leads to widely dispar ate results regarding tim ely report issuance.  
These disparate resu lts are not on ly due to widely va ried tim es f rom end of test to 
completion of the draft report, but also wide ly varied times to completion of the test 
report approval process.   
Unfortunately, this of ten results in the com pleted reports be ing delive red to the 
decision authority after the n ecessary decisions which the re port supports are required t o 
be m ade.  For exam ple, readiness for OT&E  cannot be assessed ad equately without a 
DT&E report, thus the OTRR decision is im pacted by late delivery of a DT&E report.  
This forces the decis ion maker to either delay making decisions or, more likely, m ake 
decisions based on inform al or incomplete da ta.  The curren t processes are often  failing 
to deliver decision-level quali ty data at the time the decision needs to be m ade.  To 
correct this, policy should be provided to mandate reporting timelines for DT test reports, 
holding both the report provide r and reviewing aut horities accountable to deliver tes t 
reports in a timely manner. 
C. RECOMMENDATIONS 
From review and analysis of the inte rview responses given in the preceding 
paragraphs, the following recommendations are made: 
1. Develop a tool to capture, record, and present historic al f light test d ata to 
provide the basis for realistic assum ptions of flight test efficiency and 
throughput for developing flight test schedule and budget estimations. 
2. Provide form al training on T&E sc hedule and cost estim ation to T&E 
personnel involved in performing these tasks. 
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3. Provide additional formal training to OTDs and support personnel to prepare 
them for the tasks of OT planning, supervision of test execution, and 
documentation of test results. 
4. Develop a tool to provide a single repository  of test facility capabilities to aid 
the selection of test facilities that best meet the technical, fiscal, and schedule 
requirements of the test program. 
5. Develop policy and guidance to assess the im pact of choosing contractor vice 
government test facilities on NAVAIR, DoN, an d DoD as a whole to aid the 
selection of test facilities. 
6. Develop policy and guidance to s tandardize traceability of test requirements 
across Naval Aviation T&E programs. 
7. Develop policy and guidance for D T&E reporting timelines to hold both the 
report provider and approval authorities accountable for timely delivery of test 
reports. 
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VI. CONCLUSION AND RECOMMENDATIONS 
A. CONCLUSIONS 
T&E is incorporated throughout both th e system s engineering and DoD system 
acquisition processes.  T&E is the m echanism for accom plishing verification  in  the 
systems engineering process and characterizing technical risk of achieving a proper final 
design solution.  T&E is a critical and c ontinuous activity throughout the DoD system s 
acquisition process  to  ensure that cost,  schedule, and perform ance requirem ents are  
satisfied with acceptable levels of risk.   
At each stage of the process, T&E confir ms whether people, product, and process 
solutions meet or exceed the user’s requi rements.  During early phases of the DoD 
acquisition process, T&E activit ies may take the form  of analysis, modeling, simulation, 
and proof of concept tests for system, subsys tem, and component levels.  Later stages 
will focus more on exam ination, demonstration, and testing to verify the function of the 
design and validate the produced system meets user requirements. 
Guidance for integra tion of  T&E into th e systems acquisition process for Naval 
Aviation flows fro m Fe deral law, to DoD,  to DoN, to NAVAIR for im plementation 
through NAVAIR policy and guidance.  Through analysis of this guidance along with 
interviews of senior acquisition professi onals, the following areas of weakness were 
discovered regarding integrating T&E into the systems acquisition process: 
1. Requirements Development 
2. Selection of Concept/System to be Developed 
3. SETR Process Participation 
4. Development of Test Program Estimates 
5. Education of the T&E Workforce 
6. Selection of Test Facilities 
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7. Traceability of Test Requirements 
8. Developmental Test Reporting Requirements 
B. RECOMMENDATIONS 
Through analysis of T&E related guidance and interviews of senior acquisition 
professionals, the following recommendations are made to address the areas of weakness 
cited above: 
1. Provide guidance and policy to involve th e responsible test organizations in 
the review of requirements documents for testability, m ission relevancy, and 
reasonableness. 
2. Revise NAVAIR guidance related to AoA,  RFP, and Source Selection, to 
include participation of the T&E discipline, AIR-5.1. 
3. Develop NAVAIR T& E discipline standard ized procedures for determ ining 
who (by function and authority level) shoul d participate at each SETR e vent.  
Flexibility s hould be p rovided in  th is standard ized proced ure to  accou nt for  
differences in program type, scope, size, and visibility. 
4. Develop a tool to capture, record, and present historic al f light test d ata to 
provide the basis for realistic assum ptions of flight test efficiency and 
throughput for developing flight test schedule and budget estimations. 
5. Provide form al training on T&E sc hedule and cost estim ation to T&E 
personnel involved in performing these tasks. 
6. Provide additional formal training to OTDs and support personnel to prepare 
them for the tasks of OT planning, supervision of test execution, and 
documentation of test results. 
7. Develop a tool to provide a single repository  of test facility capabilities to aid 
the selection of test facilities that best meet the technical, fiscal, and schedule 
requirements of the test program. 
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8. Develop policy and guidance to assess the im pact of choosing contractor vice 
government test facilities on NAVAIR, DoN, an d DoD as a whole to aid the 
selection of test facilities. 
9. Develop policy and guidance to s tandardize traceability of test requirements 
across Naval Aviation T&E programs. 
10. Develop policy and guidance for D T&E reporting timelines to hold both the 
report provider and approval authorities accountable for timely delivery of test 
reports. 
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APPENDIX: INTERVIEW QUESTIONS 
The following questions were used to guide each interview: 
1. In what capacities have you been involved with T&E during the 
acquisition process? 
2. Do you believe that current polic ies and guidance do a satisf actory 
job of integrating T&E into the acquisition process? 
3. What areas of weakness do you see in current guidance governing 
T&E? 
4. Are there any areas of T&E guida nce that you have seen routinely 
not followed? 
5. What challenges have you experi enced integ rating T&E in to the  
acquisition process? 
6. What im provements can be m ade to policies, procedures, and 
guidance to better integrate T& E into  the  s ystems acquisition 
process? 
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